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] M
D—EV TR Z—E LK EDOF|H
ety oy

AFEINID — BV TR T —BIZB T2, FELIE ABTEZAM hRkOD
— BV T ERTZ—E K EDOHIRIZET 5,

GBS 0]

TITRITITILAREDIRE NS D OFHG BRI S D, L— T I/ BRIZONT
(X5 R BT D) BB Refe 9 2 LT x AR NIZ BV TR &
IR AE PSR T D2 & BN TND, —HOD— 7 BRI IBE DR Sy
EL TR OAFIZHATHHZEIFZURTIZV ST b DD | EZAMIZ BT
LHEDLENIAI Th o7z, JTIZ/e>T, D=7 BREZAMIZB N TH
IAEPMERZE AT 528000 TEZ, D=7 BOFTHLD — YA ONTIE
. T FLEM ORI IFEEIRBE TIEEL . NMDASZ AR DOa 7 =X U TER 5
Z& GERFFFICIRT) | B8 SRR A DI A A ST TIED— B G 8 A
B FL T DEEBI 2B E RIS EDHD — I EmOEIE (D—EIF
8/ 28 BA B FLTWAZE GEFFRF G2, 3)  SHITIZT LY
A —WBEOMF T FREICHDID - FaEOEE (D—8)rF
2R E ) A EICE LT D28 GERETFSCIRD) RSN TRY,
RO B EDBRE A SN THD, ZOINTA B OIS TSN ID —
U THLM, B E RIEDEELR D ORHR TH S, BEZEF T L7-D— 1V
COERIETFEIUESN TS, H5 | SRS THER L 722 ICHPLC RS v
F)—BRUKEE AW CERT 5L, UIFHERL LRI Arn< 77 ¢
—(GO)ZEAWTEETHIHIEICE> TRV OFE &AM T T D GERET D)
FERFFFSCHRL : Lesson, P.D., and Iverson, L.L.(1994) J. Med. Chem. 37, 4053-4067.
FEREFT SCIR2 : Hashimoto et al. (2003) Arch. Gen. Psychiatry 60, 572

FERFFTSCHRS : Hashimoto et al. (2005) Prog Neuropsychopharmacol Biol Psychiatry
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29, 767
FERFRF SCHR4 : Hashimoto et al. (2004) Prog Neuropsychopharmacol Biol Psychiatry.
28, 385-8.
FERFFFSCHRG : Sensitive Determination of D-Amino Acids in Mammals and the Effect
of D-Amino—Acid Oxidase Activity on Their Amounts. Biological & Pharmaceutical
Bulletin. (2005), 28, 1578
FERFFF SCHRG : Characterization of the catalytic pathway for D-serine dehydratase. B
vidence for variation of the rate—determining step with substrate structure. J Biol C
hem. (1983) 258(9):5379-5385.
FERFFFSCHRT : D-serine dehydratase acting also on L-serine from Klebsiella pneumo
niae. ] Biochem . 1978 Nov;84(5):1133-1138.
T OB
TR L ID &5

BATOD— RV EREET, BE 23528 R D28 HPLCRF v 7
U—EXIKE), GCEW o Tm @B RER 2 BT 528 | WS TN EER 720D B RIS
B TR O RREECHHZ L EDOMBEZ 2 TD, BLBITO bk
Tl REERE NI LAFH BRI & S AL PR Z B L3 HIED s i
B & OERGE T T A AITIED — ) KD ENC B DS L — TR
AT I D I ARDIRELIRDTZOME RDOFEHT 3L <72 D, D72 | BFHH TlT
AU TEMEZRE B L WO TN TH D, FIoHPLCE FHWEAEHER) 2 58T Tl
RITALERIEA] 2 B3R T TR B0 0 R EE DI 2 22372, @ifliZ2 s i iam oo i ]
X AR DRI 2 IR 2 012, [A—#r O E ARG H28h
DOINTE ~DEJI AT Z R ET D, L EORR % 2B R E TR T 572012, BEFR
ZRIALIZD — BV O BIEOMENL B BENHEZATHD, BLEFF " RE7
FTHD, #MEE (Escherichia coli | Klebsiella pneumoniae) DD —-t) 5 ER T X —F
XTI TIEDLNL —BVATH OGS T 2 GERFTFSCHRG, 7), —MRIT, AR
FOL—EVEIED— BV &I AR TENIZ WD ZOL —EBU KT 5K
JEPEE . 2B SR DOEZE OD — BV E B A~DIGAZ NS5,
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FITAFINL, BIATOD — B E RIEITI T DRk % 7o A R 9 281 872
D— &V a7 22 A E T2, Fe, D— RV ERIEICRHIHEND
B lER, EnEa— R T2 FREZIRILT 2L REE T2,

R R DT D OB

AFEHE DI L, LB 4B RET LT, ZORR, Py n~v ARkl
' (Saccharomyces cerevisiae) HROFTH/RD — U TR —P 2RI 5
ZLITI LT, ZORER O E LORHEE T2 EZA M RO OD — &
VTR —EBDO—8) 77—, D—tI 7 =77 — (EC4.3.1.
18)) LRBRIZD — BV ZE LV VL T B = TSRS D0, B OD — &)
TERTZ—B LIRS EOMFEEZ AL TORWZERHIDN R >Te, Fi2,
B AREZLITY R I — ARG B R BAE D D TRz
EAVHIAL T2, ZORHEI S RS D — ) DO RICHETFICA A Tho a2 E
W95, MigBEE ICIAVTRRE T OD— BV 82 EMICER TELEEBIZ, D—
TVATHARTL =) OE BRI EWVERBE R OD— B O E B L
- BEAF OB TIZBNEA TR S T CTOD — BV OE &S AlRRIZ 2D,

ARFEWNETELTUL EORE - RIZHE-S3<EDOTHY, L FDOD—®I SRS
Z—F, ZnEa—RT oL %, LOD— ) EmE R 5,
[1IBL F D (a) X% (b) DF L R_IE DR HD— B TR 77—

() BB 5 1 TREND TR A 55 0'H

(b) BlANE 5 1 TREND TR AN MR 7 s 2 F L, D— YT
N A i [ SR U A/ 4
[2IL—EVATIERIE LN Z a2 R 775, [N # DD — Y TR 77—

[BID— BV ATKTARIEEZ100% E L T2 XD D — AL A=A 2 KOS
5%LL T ThD, [1IIE[2NTFRHMPOD — BV TERTZ—E,

[ATKIGH 2T e U CRIS M 7 RO ThDHZ R ET5, [11~[3
1IDOWFRNCRRHE DD — ) TR T Z—F,

[BILL T D (A) ~ (C) e B L DRINREN DV T DO DNANSLR LD — )
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FERTH—V G T

(A) BLAN 51 CTRENDT /B SZ2— R HDNA;

(B) Bl 513 752 T RENDHFEALS D D72 HDNA

(C) BiAIE B2 RS AH RS SR R A RS %A L, B >D—&JFE
RI7—BiHEEL DX I e a— R HDNA,
[6IBNCREHOMIG FEa A T5D— )T eRIFA—E B AT F—,
[7IBNTREBDOBUEF HNEA SN TO DI EIEHAA,
[SILL FOAT T HGte, D—RVTERTZ—VDAPEIT

(D) [7NCFek O IR | jiRtE s 032 — R 07 OB EASND
FE T TEERTDAT Y LY

(2) FEAE ST RIRLS VB R BT D AT v,
I~V T NITREHEDPD — VTR 74— G ieD— Y EHR

g

3,
[10J[9NCREH DD — BV RIS 250 D— IV ER
Foh,
[L1ILLFDAT v 7 ag@te, D—RUEfL:
(1) ERET AT,

2) 1]~V FNIZFER DD — BV TR F — R FRLAEHIIRNL , K
INSEDBAT VT

(3) (2) DFERAL T2 T BT XITENE U E&T HAT YT,

(4) (3) TR ERALY . AIRLEEH P OD — BV sz BT 227y 7,
[12]LA FOART Y 7 EiZ G te, [1INIFEH DD — Y Bk

(B) Tt~ —BEAT Y (2) B DISHIZIANL , BilitD— &V TER S
HZ—EDIAE T CRIGEEDAT VT,

(6) (B) DFRSRAL=T =T XIIE N ARE E BT HAT VT,

(7) (6) TR ERAME, (4) THRHLZD—BI8BIY, Atk okl
wEEHTORT YT,
[IBIA FOATy 7 omte, D—RIERE:
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(D BHEHET AT YT,

(2) [(1I~[4]DNTINITELR DD — BV TR 72— B ARt B O — 5B
ML, KIGSEDLAT T,

(3) () DFERAEL =T T IE N E Ve R T DAT Vv ;

(4) (3) T7=E BMHLY, ARtAEH oD — vV &2 HIT AT 7

B) I~ NFTNTEFEOD — I TR TZ—B LT U Tt~ —E L%
. ATREEABI DO —EHIZHINL | RIGSEDAT v 7,

(6) (B) DFERAEL =T =T I NV E N E BT DAT VT,

(7) (6) THRHZERMLY, ATRLE T O BERETORT v,
1] 1111 O i HL 732
(K1Y y IR LB T HROFHD — ) TR 77— B D7 ik
F (B 1) .
(K23 D — )5 R T Z — B2 DN TDSDS-PAGED S R, L — 2 JE115y +
wm—h— LR = D — BT RS2 — B0 Rt
D431 #IFI50kDa TH D,
[KBIFHD— BV TERTZ—B L [FlEEE— kG LOMEEZ R T 2037
B (YGL1I96WRERY) DT I /RS E DR D ik, D —+E) T eR74—¥
EAEIRODOYGLI9OWARE 17 L DR OAR R, 38.3% (S. pombe) | 26.3%(A. nid
ulans) , 29.1%(C. lipolytica) , 17.1%(A. oryzae) TH-7=, 7R BRRORKE FAALNTZY
GLI96WRERZ L, Wb BRI TH D,
(4B D — ) TR FZ— B O RE R %~ TR, FiBlD— &I TERFH
—BORE R R BEROMEERE (KIBED — U TR 77— L) OFE Fr %
ERIEES D, FIBD— BV TR Z—BIEL — AR L TS E T, D
— AL A= AR D ROGHED FE T TR,
(K5I EID — BV T e R 575 — B DOEERIGH T D8R/ A A DO EZ R~/
T7, D —EV TR I —BIIED TAIZLVPLE ST, (SRR E Ofligh A 12k
> TR LEND,
[K6LHTHID — &) TR T2 — B ORERIGYEC R T DpHOR R AR 757, B
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B I IMOPS $6 K O'HEPESHR M 2 IV Ve B I sV W 2 R LT, BilpHIE
SFFUTIZHY  FIT7.5~F9.00pHIK C R AF72 SOGEDFROHILD,

[H7IHED — ) TR Z— B OB ) PR E R~ T 757, D—EBUARED
W65, RO E DM 2y b, FD — )5 eR 74 —F D Vmax
fiE1%4.2 mmol/min/mg, D—-EV A% § HKmfE1£0.46 mMEF HS 7,
[STHTHID — BV TR T & — P& Vo E ik (R 1E) SRERIED ik, MR
D —BU AR IERIELIORIE TEREL | fERE i Lz,
[EA91m% 3 i THNE L7ZBR D PR BE EROBEE (340nm) DI DBIRE £ T/ T7,
I D720 D it RO HE

(HEE)

AFEINZIB N2 R B ea—RTHDNA) &L, FVERBSE T2 55612Y
G RVEDBGHNODNA, WIS Y%7 XV DT BRSNS i DS
WA 2T ODNADZEZ), (it TR Db ZEIND,

ARIHIEAZ IV THIEETHER IR, PR, R URRERE | IEH Ty vikhE
R SHELLZHATRRICHV GRS,

A E B CHEET BB IR DS RSz ) S ag i aTRR I & hvs, A
R OD =BV TR T7Z2 =PI LT3 55-5G 0N Sz ) &1, AR
DEFER P RN R T 256 M5 R B h T Y 3R R LIS Dy %
SN T (RRICHE 2 B SIS E Fe 0 ) IR BB Y, BRI
(B 2R AT O HBES VTR T, FHEZ LV E o5 BT E R R T4
PRODKI20% Al . AFELITHIL0% A HUZAFFELIEAI5 % A, L0 — g aFEL
TR %A TdD, —F7 . AR DEER P BAR 1 LM FEIC Lo TRidESh
=L O THHE A O AREEEES U S1E, S g SRR k9 At Rk
SRR IS A FEE RN E R VIREER D BRI B 2R, AT o HLRfES
IVT R CIIAHER 53 O 5 A B L S TR OK20% A0, 4FELIEKI10
% A . BAZAFELIFAIB Yo AL M . LD — 8 U ELITHIL % K ThDH, 1, £
RIRDERE T ZEBALTRWERY | AW THIZID—RY TR
F2—B | LRl Le A LT S o RBO D — Y TR I — B | 2 EK T 5
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s D—EVFERFZ—E OOV HENDHEE TR T DWW THRIERTH D,

DNAZDWTHEH T 5556 OBz 213, EbERIRITHAEL TOHDN
ADEE | AT, REVIRRBIZER W CTIE T 22 DO OBZIED DSBS Ik

RETHHZEE ), (L, KINIRBBIZ IV TREE T 2Rl (B 2 17 2 —4
—HHIROIS R Z —I R —F —{lS72 E) o & —H DO EE RS2 5 ATV T
F, BIAIET ) ADNAOLG O THBES V2 PIRBETIE, 4FELIE, RIRIRTEE
BNTHAFTDMODNAR 2 FEHANZE E2Vy, — 7, cDNAG (7R EAR T
LA FEC Lo THR-ESNDODNADE & O NHBES V- RRETIE, 4FELIT
FRE S o P EE A W 7 & 2 FEE RT3 E2 0, AR AL P I Lo TGS LD
DNADY; & O NHEES U IRRETIE, 4FEL<IE, dDNTPZR E ORISR (5448
G EREE TSN EFWE SE2 FENTE ER, M, Enei s Bk
KT ZEDRLTRWVRED  RITHIEICB W THIZIDNA | SRl L7255 I3
BES - IRREODNAZ EIR T2,

AN B W THER ~2 & T ) X ~FATRONE, [~ | D ERED
GhRHLLTHERASND,

(D=t TEeRF7Z—E)

ARAOFE 1O [, b~ A LT T (Saccharomyces cerevisiae)
DERERAEE 71D — ) TR IZ — B 22— R 352 R A LT 8IS
EHHARD— RV TR TE— BRI D, DIT . OB R B AR OD—
BV TERFZ —BDZ L% AR OISR | LH 1),

—REAR TR, AR OBREEITASNE S 1OT I BRI A 55 /0 H 677
Do W, M%7 WEELAIE, HERER N2 L Y e — R4 5H DL L CGenebank (h
ttp://www.ncbi.nlm.nih.gov/Genbank/index.html) {Z G SFL TV VS (Accession: P53
095, DEFINITION: Uncharacterized protein YGL196W.) ,

AP LR BIERIL, M RO OD — 2V TR 74— (D—®) 573
F—F, D=V T w77 —) (BECA.3.1.18) LR, D— RV ZE L U
ET R ETIOMET DD, BEAMOD — )T T I — B liE—kAEE B R
AL TR,
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[0009]

%R OFEIEFNRT LI, BiEREEILD — BV K § DI R RS I 71T
vy, IS YR ITIEL — BV ASK T OO TGRS b, D— AL A=
KT D REES FEF AR N (D — ) ATK T D REEZE100% E LT EE DD —
AL A= AZKET D ORI S % LA T Thho72) o ZOINTARIFEH DEERIL, BLXn
DIRITROEE SR el U A ks n s,

N, BDBL L NTEDOT BRSO RIS A E LT A s R TR e
DB EISEIERTIDZ ™G LRI OHREE A T 528055, AL TR
FNDOBIENZ 3B ORI KT L CIBE MR B2 5.2 3, 7o 3B OREN
WARTRIZ B W THERF SNDZED DD, £ TAREIIIMORERREL T, ALFIE =
1T TREND TV EERAN AR T Ui s 2 AL, D— RV TR T2 —BiE
b OB (LN AR Z 7B 1B 0)) 24920, 22O T
JEERLA BV, Bl S 1 TAREND T BERL A & —H  CTHOE T 525, % HE)
G EORE (ZZTHED — BV TR 7 — BRI ICITE e i 8% 5.2 T
UWNRWT I FERLANDZ L%,

(72 ERL S DO—H O AHE ) &1, MURAIZIEL, 7 BRAL S AR T A1 ~ S
DT IO RS EH, EH LI ~FEH DT BN, ffA, T2 b0

BAZIN T BER SN B (L) AT TNDZEER Y, ZZTOT /RS
OMIEIID — BV TR & —BIHHEMR R SNDIRDFF AR S D (EED LA D
TR o> THIY) . ZOGRMEGT RO 7/ BRAH D $ DO E T RFIZ IR
ESNT, FEEOME CHENEL TN ThIW, 22 ToEE LI F 21X 4
LFEDHIZ0% ANAN M T D THY | AFELITHI20% AN A M 955 THY

SITHFFELITAI L0 % A TAR Y T 28TV . K@ aF ELITHI5 % A T
2T 28THY, b i ELIIRI % ARMITAR Y T 25 THD, BB ZL 37
B, BAANE B 107 BRI B Z 1 TAIT0%EA || AF ELITHIB0%LL |, EHIT
AFELLIFAI90% LA L J0— et ELIFHI95%EL I e if FL<IFKI99%LL Eod

— ARG T 5,

HELE, D= TR T 7 — BB TN T U BRIR R I TIRAF
()7 BRI A S DS E o TR L 8V B 55, ZZ TOMRFR TR
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[0010]

JEREL SIX, LTIV RSROMWEE ORIEZE A 57 Wik R E
FTHZEE), TR FITE OIS Lo THREEMERIB (Bl 2 12V, TLF
U BRF VL) | BEMHIEE (2T T ROV T VBN | R R
BB ZNZTV o TANRGH L TAEI B ALF =, Fris VATA
)RR (Bl X7 T=0 N ufv v A/a Yy, Taly Temgl
T ATFA = NI RTr) B A (Bl TRV A= N AV
A BFHRENE B ET v 7=2mu 7Tz NI 7r BATF V)
DI, WLOMDT 7V — T FASITND, SRAF 7 BB BT A F LI,
[f—D7 7V —NOT BRI OB THD,

EZAT, ZODT BRSNS Z>OEE (LT, Zhvwn e d e s LTl =
DDORLIN ) ZAE T 2) DRl —H: (%) 1 EBIZIELL FOFNETRE T HZENTED,
FI, AR R S TED L) O DORSNEAE D (Fl X, B — DRI F vy
B AL TH _OBINEDT TA A M it L Th &) o 55— DRH DR E L E
Doy (TIBRFRE SNIXT VAT R) D3, 5 ORI D5 DALED 5y
TERICTHDLEE TDONED T WFE—THDHEN D, —DDORAN D[R
EDZHODORSINZ I DE L E DD BEETHY (T2 6 [ (%) =
[fl (L O AIE ORI X 100) | I FELIL, TIA A MORGEIZE L IZF v
T DEBLOFARXEEBEIZAND,

ZODRLHND i S ORI —MEOPREI T T VT YR D% VT IEBL R BE T
3%, FeF 0 Ll R TR BE ) 7 v ) R LD BAREI X LTI, Karlinds L Ot
Altschul (1990) Proc. Natl. Acad. Sci. USA 87:2264-68I1Z50#EH, Karlinds LTIt
schul (1993) Proc. Natl. Acad. Sci. USA 90:5873-7TTICH W THAESNZT LTY R
LRHHMN, ZHUCRESNDZ LT, ZOLH72 7 VIV A L, Altschuls (1990
) J. Mol. Biol. 215:403-10IZ52#ONBLAST 7 112" 13 L UNXBLAS T 1175 1 (3
—Tal 2.0 I AAENTND, AT ORZRE /7 F IR X7 LA F R Rd s %
FFHITIEBI 2L NBLASTZ 1277 I Cscore = 100, wordlength = 12& L TBLASTX
IV F RREEEAT 2L R A ORY AT F R0 I FEINZ 7T RS %
BB 2L XBLASTZ 227 I Cscore = 50, wordlength = 3L CBLASTHRY
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[0011]

NI FRBBREIT 2R, B DT2D DX vy 7T T A A NEAGHT2DIZIE, Altse
hul® (1997) Amino Acids Research 25(17):3389-34021Z5E# /> Gapped BLAST 23]
M Al T2, BLASTE L OGapped BLASTZHIA T 28404, shii 57 277 4
(B 2 IZXBLASTE LONBLAST) DF 74 /L bXTA—F 23503 TE D, Gt
L<IZhttp://www.ncbi.nlm.nih.govZ B ENTZ0 N, BEANO LI FI ] AT REZ2 flhod
BT Y X AOFIELTIE, Myers$s L UMiller (1988) Comput Appl Biosci. 4:
H-1TZREDO T NN AL 5, ZDEH72 T NTVZX L, Bl Z ILGENESTREAM
Fo b —7H—s3— (IGH Montpellier, 77> &) £7-IZISRECH—/—TFI| AT 4
7RALIGNT 0 7T NI FIAEINTND, 7/ BAA O EEBIZALIGN 7 0 75 Iz
AT 25 G13B1 21T, PAMI20EE &R 2L, Fry 7 RNT LT =12,
Xy S NI T 4 =4LTHIENTES,

TOOT RSN DIR R GCGY TN =T v —Y DGAPT BT K% ]
T, Blossom 62 M w7 AF 72 [XPAM250~ R w7 AL, Fro 7 ME =12,
10, 8, 6, T4, Fry 7 RME=2, 3, |FT4LL TRETLIENTED, £z,
DOEZERSNOMFEEZ , GCGY 7 =7 73— (http://www.gcg.com TH|
AIRE) DGAPT 1/ b HWT, Fry 7 IHE =50, Fvv 7/ RME=3LL TRE
THZENTED,

AFEHOBEH T, AR 7 TN TIEC L TR T AN TED, Bl
1L, AFEHDZ 7 B m—R T ADNATIE 4 7218 SR (B2 3 KI5 E) 2%
LR UADND 2L T R N QS T eV A WA AT/ 7 (1111 R N N L 5 - N
NTED, [AENZ 87 EIX BMCSE Gl BRSNS, 20L&
VR ELUTARA DR EG D2 LT UL 2 OB ATRETH D, Bl IE,
AFEAORER 21— R HDNAEMONE Y 2 DNAEZ [F U7 Z2— AL, 2%
Ny 7= TR Z S VB DA PEZAT ZNL AR ORI T RN LZ 23y
BN HAE SIVIAI 2 7 L RTINS IR DR ARG H LN TED, F, FEH KA O
XITNEE OISR B DWNENK A LIXCKRIm DT ey L o Vi ET 0897
EfifizhaL THiv, LLEDOIDIMEMICLY | fliz 2 R E O, R RO R {E
b, SUTAEWHRIBERE OIS T RE TH D,
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[0012]

[0013]

[0014]

], AT B DR% SR DI ENEI RS - LR FEICLAB DR, il 21T
FIRAFAET BH DO THIUL, R ERD DAZUER) 22 T3k (Blfe, B, Rl L)
IZE o TR DR EZMB T L2 TED, W, A OREEIL, BE | S
Nz RREIC R SIS,

(D—tV>TeR7¥—E%E2a—RTHDNA)

ARFEADF 2D JHHENIAFIA DO TR 22— R 55851, LHHAD &I F
ERIH— Pl s 1A,

—RERRIZ IV ORI OBAR 1L, BlAIE 5107/ EEf S 22— R HDNA
MHIRD, M LHERR O BARBINE RSN 75 2 TRENDH LRSI B D DNA, Bl
BN 3 TRINDHLFEL SN G/ ADNATH D, Bl 52 TRENHH ALY
X2 EYGLISW DR cDNATH D, [, A MATAEE T, cDNADRL
Six7 ) ADNADOESNIZ—E T 5,

ZIT, RIS, BLF N E T — R T ODNAD TSR A E i L2525
W, BB DODNARIT—R T 57 7B, WERIODNANT—R T 578
B EREOWREER AT 52005, BIHDNARSIDUWZER, a—R 5537
B OMREICFFHMNR B 527, 2— N3 52 0 I B OBREN R ARz,
THERF SNAZ LD DD, 2 TABIIIMMORERREL T, BlFIFE 52 TRENDH I
AL EAR R RS2 AL, D— ) TR 52— B ES >Z R —
F95DNA LU, THFDNA | EBWD) 2425, 22 To HE R Z2 G A &
X, ISR S 2 TRENDEIEE —H CHIE T 203, MR Lo TEN =T —R
T B8R EOBRE (ZZTID— BV TR 74 — B DS S- ini Be
T TRV IS D= L2,

FHRIDNA® BARGNZ, BeH 52 TR VO E AL AN AR A R 72 BEAd A1t
LTAN Y = MR T AT VI AR HDNATHD, ZZTDIAN V=
VR LB WD DRI AT RSB RS AL, FERERAR AN T Y VR
PIERRSNIRNGRIEZ ), 2D XD ANV = VN GRS EF A M Th o
Tz iZMolecular Cloning(Third Edition, Cold Spring Harbor Laboratory Press, N

ew York)<°Current protocols in molecular biology (edited by Frederick M. Ausubel
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[0015]

[0016]

et al., 198T) # B L CRIETDIENTED, ANV MREFELTHIZIE,
NATVEAB =23 (50% AL LTI, 10 X SSC(0.15M NaCl, 15mM sodium ci
trate, pH 7.0), 5 X Denhardt/&i# ., 1% SDS, 10% T F A7 Hilg, 10 1 g/mlDZs
PEY kG FDNA, 50mMY iR/ 7 7—(pHT.5)) 2 FIV N TiJ42°C~H150°C TA
Fa—IarL, £DH0.1XSSC, 0.1% SDSZHNTHIESC~HKIT0CTHHFT 5
FMEFTHENTED, BITHELNAN YU MRGEE L THIZE, AT
B AP —a L TH0% AL LT IR, 5XSSC(0.15M NaCl, 15mM sodium citrate
, pH 7.0), 1 X Denhardti&#K ., 1%SDS., 10% 7 F AN i, 10 1 g/mloOZE 7
K DNA, 50mMY AR 57— (pHT.5)) & WD S 2 56T D e R TE D,

FHRIDNADD BARH LT, BANE 52 TRSNVOHE AL IZ HHEL LTI L
ITHEER OB EL OB, K&, T AN, SUTWAE S LR SD5700  D—
BTN I —BiEEL DZ V2T — R T HDNAZZET HIE N TED,
ML D B0 K KT I OTAIZAT THTH I, 22 ToME R L, Y
ZDNARA— R 55 G ONARREE 31T 57 /AR L O BRI &
STHRERDDBIANT2~ A0, 4AFELIE2~2080E, JVAFELIE2~ 108K
ThD, LA EOIHAMHRIDNAIZBIZ T, HIREEE L, =%/ X717 —ELDN
AVA— BT EDIPR, LB 5 E 5298 BE N1 (Molecular Cloning, Third Editi
on, Chapter 13 ,Cold Spring Harbor Laboratory Press, New York) 0524 1 528K 78
FL38 N5 (Molecular Cloning, Third Edition, Chapter 13 ,Cold Spring Harbor Labor
atory Press, New York) IZRHZRHEDE AR EZ R AL T, WADBEH, R FHA
AP RO AT R T IOIT RSN E B2 TRENDIE RS2 A T HDDNA
AW ETDHILIZESTROZENTED, Fiz, /MR 2 S0 A>T
FRIDNAZAGFLZENTED,

FRIFIDNAD BB E LT, SNPICRE SN HL AU LT Lo T L&
FEOMENRBOONDEDNAZ KT HZENTED,

AFE O AR 115, ARBE UL OB SR 3B R T 28 IE e S5 2L
ARMERZEAR - LR, M ER L AR PR FRIEREE VWD 2L
IZEo THBES R BBICHI L A2 23 C& D, BARRIZIE, 2 720k 2D
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[0017]

[0018]

NATAT7 FV—=XIZcDNATA T F) — | Bl RO BRIl # S . ARFEIR D
AR IR L TRERANIAA TV Z AR RERA VIRV A TR a—T S5~
—Z AR GRI T 5208 TED, AV XV FF R u—7 7T~ —(X,
TR BEIEDNAR R E 2 2 W TR AR T DZENTED, M, A%
DA Z IS DIZDIZHNDT A7 TV —DIFRT EEIZ W T, B2 1 EMolec
ular Cloning, Third Edition, Cold Spring Harbor Laboratory Press, New York# 28
TED,

Bl A, BlANEE5 2 CORENLE IS 2 A T D s F ThiuL, iz iR
AXF OARHBIN DR T — % T 0 —T L LT ATV A= a 2R
LU CHBET 52003 TE D, Fio, Yt BRSO — IR BRI AATVE AR
HINCT WAL SNTE A VT RIV F TR T T A~ —% AT RS SO (1]
ZIEPCR) Z A H L THIE K OB 5 28 3 TE D,

(75 —)

AR OIH/RD JIAIE DOBAR T2 AT o7 F—IZFHT 5, AUHHE
IZBWTHEET I FZ— 1K, ERUTT ST EEE 7 T2 /iS4 0 & — 7 M~
IR T DL TEDMENE Sy 2\ FOFEMH, JERRIFRRICIRESN OB DT
1T, o T AFEHD I Z— LT TAIR R F— QAIN_IH—  Ty—
RGP G GANWARG B — (T T JIANARG Z— T T IO AN AR 52—
FETAIVARY =~ JLRAY A VARG —2) DIERER E01RD,

HH B (Ir—= 7 2o PEORB) IR T, F2E EaoFEE 5 )8
LGl Y a7 2 — PN IRSND, X7 —0 BRFIZZ T X, KIGEZ6E Eed
LRI 7 —(MI37 7=V UXE DB, L 77— XATEDOWZEAR, pBR322 X3
Z DU (pB325, pAT153, pUC872 &) 72 E) | WEREE 1A £& 45~ 7 % — (pYepSe
cl, pMFa, pYES2%% | B iz 18 £&d 2577 — (pAc, pVL72E) | W FLAEHIM
ZfE L9 D2 — (pCDMS, pMT2PC2 )T D,

AFEH DY F— 1T F LTI BIRY F—Th D, [FBAIZ— | L1, E IS
NS Z B O (18 £ NIZE AT 52803 Cx . B2 YM5%MIn N
BWTRBLSEAZ LN AR Z— %), FaBLATZ — Tl E | fiASITE%
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[0019]

[0020]

B DR BUME 2T e — 2 — RS CR B RIESE L~ — S F 25
te, IRV — D=2 B LREIIZ =T H2LHTED, DD IBITZ—
WG AR IR~ — A — 2R L TR Z —DE AN DA T (L OZE DR
FE) e T HZENNTED,

AIEPDTAL A DRI Z—~OFFN | B~ —H — s DA (LER G E
L IS — DR (B2 b)) IR RN 2 B DNASAR (61218, Molec
ular Cloning, Third Edition, 1.84, Cold Spring Harbor Laboratory Press, New York
BB LIENTED, HIBREESE K ODNAY A —E % W8 o J735) 2 v
TITHZENTED,

(B A HLA)

AFEINLHN, ARFEH OB T2V E NS BRI B 95, AT O
BRHR Tl ARFBEHIOAR 7D kD 5y 1L U TR 2810705, ARFEH]
OERAT, I ELIE, EREARA DRI =2 N2 T AT =73 a )
BIZNT AT = A= a Lo THREND, NIV AT =7 al ) Al v
o L3RERE, =L /bR —L —3at(Potter,H. et al., Proc. Natl. Acad. Sci. U.
S.A. 81, 7T161-7165(1984)), V7R 7 =23 a (Felgner, P.L. et al., Proc. Natl. Acad.
Sci. U.S.A. 84,7413-7417(1984)), v A/ AV =/ a(Graessmann,M. & Graess
mann,A., Proc. Natl. Acad. Sci. U.S.A. 73,366-370(1976))Z:(2d > CHfETHZ &3
TED,

fid FAMAEE L TR B 7 E O R . [ R (51213, Saccharomyces cere
visiae, Schizosaccharomyces pombe, Pichia pastoris%) %% B/ k957 L3 CTE D,
(D—®YTERFZ—BDOAPESE)

RO EEARZ HNTD— BV TR F— B2 A pET HZLNTED, £2
TAFEHDOEIMO SR, EROEHER#EZ WD -2 Teh 72 —¢
DHAEFES BT 5, AT DA PE S LTI LRROBEIRHAZ | I8
SN R TICE s Ta—RENDZ L TN FEASNDFM T TR TOAT Y
TIMTOND, Bz 7208 —15 3R OB BEEHAR DR R LA THY
(B Z AL RIS ZRER M i (2002) RAR —7 w2 RZ LB G52 R ARL
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[0021]

[0022]

FIALER AR S BIT2D) . YER THhIUTE R B L2 RS TR E T 52
EPTED,

B AT v &, EASNIZ R 7E (G, D— RV TR SZ—8) %[
T DART Y T HATOND, K588 DR RIR TR LD B DZ 73 B %[BT
THZENTED, WIRSMIPEA SN2 EITIIE R IY . LS ThIUTE R
NEDEUL S HZ R TED, EE DI H8A 2, P23 2 RiEE2 S
CEDLPRUCAREE A bR Lot L UL O BT, S n~ s 57
A =TI E T AE D Tl AT ZEIZIV BROZ L RVE R RS T 528
IRTED, 7, EARNDGEI T D85 120, B LR ARZ I EALEE | A
P LTI T LTt BRLERIERIZ B /2 TO 28Ik By &Ry
BaG 452805 TED, W, A, 3 0B DI o TP OR R IRD O FE R E
[EUN L 7=t RRE oD TR (BRI, S8, ST 217> Th &y,
(D—EVFTEeRF7Z—EDMR)

AFEINT I AIEIDORER O HiRE LT 5, W<ONDD—E) TR T H—
Y GERFFSCHR6 12 R0 S U7~ Escherichia coliDB%3% , FERFFFSCIR7 IS RE S UK
ebsiella pneumoniaeDEEFE7/2E) S LS THDLHDD, D—8IFERTZ—E%
AWTD -2 ER LI EOWMEIT e, 2O ITBEM ORESE O L HE F5 Bk
DIRIIZHHE T RIND, RFEA DRI, BEM O FIREORE R L TEE Fr
BB, L— YA T DRSS EE AN, ZORMEZ (2 D AT
ORFEFIZEIL, B OD — BV 2R IRATE & T L2803 BE Th D, 208D
AT DOIERIID — BV OEBITHELIZH 0 THDH, B, AR OIERIZD —
T DOERHAREEL THHTHD, T2 TARBHIL, ARAOEEZ D —
Vo OE &8 HRERE I 5,

AN, ARIAOEEEE WD — BV ERIE (BLT, TARBHOERIE
1EHVD) ZAR T D, AR OD — BV g E{EITR ORI LS, B, D—&Y
AT DR RN D @ WARFIAORERE W TGREF R oD — Y2 40 fiE L, £
727 T XV E A E T A,

AR DERBETIZILL FORAT Y7 WIS (1) REE E 2277 (2) A%
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[0023]

[0024]

[0025]

HOD—tV TR & —EZFELAREHIIIIL OGS ELAT 75 (3) (2) D
RAECTET =T IE N U WREE T HAT Y7 ON4) (3) TR E &l
FO | FEGAEH T OD — BV EE R 2AT v 7 NZONATEmBSND, BLT,
BAT w7 Oz 15,

1. 277 (1)

ZOATy I TR E MR T2, SR ORI RN RES LT AR (Eh U
FEE T - FE . AER)) FOROBEE (BT M, Mg, Vo, ARBEN. B il
W RELRR D L L AT B R L R RD L) SRR AR AR R R DRk (1] 20, &
mi A FREE, BRI L OYBEKSE) DBSHWOND, ZHHDOMEHTIH ET
LS (AR
2. A7/ (2)

ZDAT T T AR OD — BT R T —BEREHIIRINL . BUGSE5,
D—tVFERFZ—EDRMNEIL, ZIUZRESNOHDOTIZARWDS, FilXiElng
/ml~50 i g/mleF 5, SOSREEILB]Z 1220 C~40CL L, i FLIF30C~37CL
925, ROGSEEROpHIEB] 2 1359 7.5~K19.0 D FEPHN TR EL | i FLLIEpH8fF T
&2, pHAHHEIZ I Tris RARME 7 PHEPES RAR M 2 FHVVAZ LN TED, Kt
B2 12557~ 3WER & T2, BRI HIEZTTHZEICLTHEN,

UL EORISGMEHETH B Th> T, — i U EBOFM2 M EEIET S
ZENTED, YEL THIUE T FERZ L TR IE, Ra{l’ afaeT
oYaR

ZDOAT T YR — U5 =D EOFE FCHEETHZENEELG, Al
D—EBVTFERFZ—BEEHICEYRF— U5 — Vi a s RN BN T 52 808
ELW, D—B) U FER77—BIZidb b EEURF— L5 — U B LA A
LTEY, JOSRIZEYRFH—)L5" =V 2RI 52830 TIZ RV, BV
REH— 5" =V ARZIRINTT HZEITE T, —EOEESE 7 FIB W TE YRS
=5 =D TN T A BT IEME T H D E MO m SR T —
BEFGHZENTED, BURFH—U5" =V ORI EIZ DWW TIFRICRESIS
HO TRV, Bi121£0.25 1 g/ml~5  g/ml&d5,
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[0026]

[0027]

[0028]

3. A7y 7 (3)

ZDAT YT T ATy 7 (2) DR ALY A= ATENE e E TS5
o TUEST DOEBEITIIRAT— 1L (il 21X John,Ct (1976) Biochemical J. 159:803~
8062 % M) | A N7 =/ —/ ik (Bl 213]. Berthelot:Report chem Appt 1, 284, 1859
 FFAIES8 — 11024 5- A, FrBAE61 — 384637520, FFBANIR61 —44351 %
ANWESIR) | IEROT =TI VALK RS NADPHKE Ra —
TR — N ROGSENADPHD I A WO E D28V e 2 E D6
12 (B Z TR BRI 50 — 236 9975 Al A S ) FE2FIH TED, ZOHP THRAT—
B OA VR T = )= VAR TIETIT X, Lb R gn HL - S B 1
PLFELNHIETHS,

— 5 BB RO E  EIEIIE, B URE LUK SEERE Ly Y TSHEN
ADHD BT A1 SR AR BRI DM BE DIl % 5349275 135 (Bl 2 1 Nishimura &
(1991) Biochemistry 30, 4032-4077, (1) H AR A S W > fde TS 2
IR ], 488, KA A Ht (19914F) H2 B M) | IR ICL> T L Ui %
Mt L., BOSOEATIC o TAERRT DI LK R E 5T T 2 k%2R 352
INTED, M, 2SO ITELSMTbER 2 2B L E RO E IR ESI TR (
Bl Z X, FiBHIE62 — 147997503, K3 124 — 346796 752k, KB 1-56—9579
S, FEBA 5 —219991 5AH) . ZOHFOWT N EFIHT L8l ThE
[

ZOPTHARMAKEREFEEZ AL IR OE L VAR E — B RS
IR FINETIT A, Losb Rl Zade B - s Bl 37 I ELWHIETHD

W, R EOREEIC s TR ST CUIE ALY U i AL
ThEV, ZOINTTIEFIMEEIC LD E B RGET A2 ENTE | E R R
DOFFNER _ERHSND, [FERO BRI TY BT EE N E U BOME 2 EET 5
ZEIZLTH LW,
4. A7 7 (4)

TDOAT TR AT (3) THIET =T I E U EEOTEEE LD iR








































































